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ii 14 “We begin by establishing, for the first
time to our knowledge, that Poisson’s
impact termination condition is energet-
ically consistent (i.e., it cannot generate
energy during a frictional impact).”
“We begin by reviewing, with a slight
modification, a previously published proof
that Poisson’s impact termination condi-
tion is energetically consistent (i.e., it can-
not generate energy during a frictional im-
pact).”
4 27 “Then, in 1992, a professor at Moscow In-
stitute of Physics and Technology named
Alexander Ivanov published a paper ([16])
in which he offered a proof that it was
consistent in general. However, while the
underlying idea of Ivanov’s proof is valid,
one of the steps therein is erroneous. We
will return to this flaw in Ivanov’s proof
in a later chapter.”
“Then, in 1992, a professor at Moscow In-
stitute of Physics and Technology named
Alexander Ivanov published a paper ([16])
in which he proved that it was consistent
in general. We will revisit this proof, with
a slight modification, in a later chapter.”
8 7 “(i) We prove, for the first time (to our
knowledge) since it was invented in 1811,
that Poisson’s impact termination condi-
tion really is energetically consistent.”
“(i) We present a slightly modified ver-
sion of Ivanov’s proof of the energetic con-
sistency of Poisson’s impact termination
condition, and confirm his result.”
8 29 “The flaw in Ivanov’s paper ([16]) is ex-
posed and corrected, establishing for the
first time to our knowledge a completely
rigorous proof of the energetic consistency
of Poisson’s condition.”
“A slightly modified version of Ivanov’s
proof of the energetic consistency of Pois-
son’s condition is presented.”
1
47 17 “It is this step in Ivanov’s proof that is
erroneous. Close inspection of his work
reveals a typo in Equation (3.7) of [16],
which enables him to factor (cos ξ − 1)
out of his expression for ∆Φ (what we
have been calling ∆Z ′). His result implies
that ∆Z ′ ≤ 0 for arbitrary changes in the
slip direction ξ (what we have been call-
ing φ)—not just changes between asymp-
totes. This is simply not true, as can
be shown via direct calculation (see, for
example, Figure 3.3). To show that the
change in Z ′ is negative during an instan-
taneous change in the slip direction (i.e.,
when the tangential velocity vanishes but
µ˜ > µ), we must make use of the fact
that the slip direction is tangent to an
asymptote immediately before and after
such transitions.”
“Here we deviate slightly from Ivanov’s
treatment in [16], although the essential
idea is the same. The key observation
is that ∆Z ′ is not negative for arbitrary
changes in the slip direction φ, as can be
seen from Figure 3.3. To show that the
change in Z ′ is negative during an instan-
taneous change in the slip direction (i.e.,
when the tangential velocity vanishes but
µ˜ > µ), we will make use of the fact that
the slip direction is tangent to an asymp-
tote immediately before and after such
transitions. Interestingly, Ivanov only as-
sumes that the outgoing direction is an
asymptote; here, we will assume that both
the incoming and outgoing directions are
asymptotes. Either way, the same conclu-
sion may be drawn.”
74 17 “k−n − ηP k0n ≥ 0” “k−n − ηP k0n ≤ 0”
100 8 “In Chapter 3, building upon work done
by Alexander Ivanov in 1992 (see [16]),
we established, for the first time to our
knowledge, a completely rigorous proof
that Poisson’s impact termination condi-
tion is energetically consistent.”
“In Chapter 3, we reviewed Ivanov’s proof
of the energetic consistency of Poisson’s
hypothesis ([16]) with a slight modifica-
tion, and confirmed that Poisson’s hy-
pothesis is indeed energetically consis-
tent.”
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